Brefeldin A, but not monensin, completely blocks CD69 expression on mouse lymphocytes: efficacy of inhibitors of protein secretion in protocols for intracellular cytokine staining by flow cytometry.
Flow cytometry is increasingly used for cytokine detection where it serves to complement ELISA (enzyme-linked immunosorbent assay) and ELISPOT assays. Since it is possible to stain both extracellular epitopes and intracellular cytokines on the same cells, this is a powerful technique for analysing cytokine expression in defined cell populations. However unstimulated cells do not express cytokines. Thus, appropriate stimulation is a prerequisite for studying cytokine expression. Here phorbol 12-myristate 13-acetate (PMA)/ionomycin in vitro stimulation has been applied. In order to accumulate the cytokines within the cells, protein secretion needs to be inhibited, by the addition of reagents that inhibit protein secretion during the stimulation. The two most widely used reagents are monensin and brefeldin A (BFA). These reagents differ somewhat in their mode of action, which might explain their different effects. Monensin is an inhibitor of trans-Golgi function, while BFA inhibits protein transport between the endoplasmic reticulum (ER) and the Golgi. CD69, a very early activation marker on lymphocytes and neutrophils, was monitored in order to measure the efficacy of the protein secretion inhibition. Here we report that: (a) BFA, but not Monensin, is able to completely block extracellular CD69 expression on mice splenocytes after in vitro stimulation with PMA/ionomycin; (b) Monensin is more toxic than BFA and increases the relative amount of CD4+ cells due to a more profound increase in dead cells in the CD4- population; (c) CD69 is a useful marker when setting up intracellular staining of cytokines for flow cytometry.